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[57] ABSTRACT

An easy open package adapted to'be heat sealed closed
and peelably reopened including a first package wall
comprising an outer layer, an inner sealant layer and a
tie layer disposed between and peelably bonded to ei-

ther the mnner layer or the outer layer and a second

package wall joined about a portion of its perimeter to
the first package wall and comprising at least one layer,
that layer being a sealant layer having the same compo-
sition as the inner sealant layer of the first package wall
and disposed adjacent thereto, the sealant layers being
heat sealable together to form a bond having a bond
strength greater than the bond between the tie layer and
the layer to which it is peelably bonded, that bond
strength being predetermined by the selection of the
compositions of the adjacent layers.

17 Claims, 1 Drawing Sheet
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1
EASY OPEN PACKAGE

BACKGROUND OF THE INVENTION

The present invention relates to hermetically heat
sealable packages which contain a product therein, but
which may be readily opened by application of force.
Prior art patents teach easy open packages wherein the

3

heat seal is formed by controlling the conditions of ,,

forming the seal between two identical seal surfaces, by
sealing dissimilar surfaces or by contaminating one or
both sealant layers with normally incompatible thermo-
plastic materials. Examples of these types of packages
are disclosed in U.S. Pat. No. 4,782,951 and European
patent application No. 0 239 319. These seals do not
provide a consistent failure mechanism when the pack-
age is peeled open.

SUMMARY OF THE INVENTION

The present invention provides an easy open package
adapted to be heat sealed to a closed condition to con-
tain and protect a product disposed therein. The pack-
age is readily openable by application of force. The
package includes a first package wall joined at a portion
of its periphery to a second package wall. The first wall
comprises a thermoplastic polymeric film construction
having an outer layer, an inner sealant layer of polymer
and a tie layer disposed between the inner and outer
layers. The tie layer is peelably bonded to either the
outer layer or the inner layer and permanently bonded
to the other layer. The second wall defines a thermo-
plastic polymeric film construction comprising at least
one layer, that layer being a sealant layer of the same
polymer as the inner sealant layer of the first wall and
disposed adjacent thereto. In another embodiment, an
outer layer is provided in the second package wall. In
still another embodiment, a tie layer is included in the
second package wall, the tie layer disposed between the
sealant and outer layers. In all embodiments, when the
first wall sealant layer and the second wall sealant layer
are heat sealed together, a bond is formed having a
greater bond strength than the peelable bond between
the tie layer and the layer to which it is peelably
bonded. The peel will occur between the two layers
having the lower bond strength. This 1s predetermina-

ble by the selection of the compositions of the adjacent
layers. |

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a side view of a preferred embodiment
of the seal portion of the package of the present inven-
tion.

FIG. 2 shows one predetermined mode of peel failure
of the seal shown in FIG. 1.
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FI1G. 3 shows an alternate predetermined mode of .

peel failure of the seal shown in FIG. 1.

FIG. 4 shows a side view of an alternate embodiment
of the seal portion of the package of the present inven-
tion.

FIG. 5§ shows one predetermined mode of peel failure
of the seal shown in FIG. 4.

FIG. 6 shows a side view of another alternate em-
bodiment of the seal portion of the package of the pres-
ent invention.

F1G. 7 shows one predetermined mode of i:)eel failure
of the seal shown in FIG. 6. |
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DETAILED DESCRIPTION OF THE
INVENTION

The preferred embodiment of an easy open package
10 is shown in FIGS. 1-3 of the drawings. The package
10 is comprised of two sheets of web joined at a portion
of their perimeters (not shown) and includes a first
package wall, generally designated by the numeral 12,
and a second package wall, generally designated by the
numeral 14. The two package walls 12 and 14 may be
joined about three edges to form a package with an
opening through which product may be inserted. The
first wall 12 of the preferred embodiment comprises a
thermoplastic polymeric film construction of a three
layer coextrusion comprising a first outer layer 16, a
first inner sealant layer 18 of polymer and a first tie
layer 20 disposed between the first outer layer 16 and
the first inner layer 18. The first tie layer 20 is peelably
bonded to either the first outer layer 16 or the first inner
layer 18 and permanently bonded to the other layer.
The “peelable” bonding and the “permanent” bonding
is effected during the coextrusion process during which
the first package wall 12 is formed. Those two materials
having a greater affinity for each other establish a rela-
tively permanent bond between the layers, whereas
those two materials having a lesser affinity for each
other establish a relatively peelable bond between the
layers. Selection of the various materials determines the
nature of the bond.

The second package wall 14 of the preferred embodi-
ment comprises a thermoplastic polymeric film con-
struction of a two layer coextrusion comprising a sec-
ond outer layer 16’ and a second inner sealant layer 18’
disposed adjacent the first sealant layer 18 of the first
wall 12. |

The outer layers 16, 16’ may be composed of substan-
tially 100% of a first constituent selected from the
group consisting of ethylene vinyl acetate copolymer,
linear low density polyethylene, low density polyethyl-
ene, neutralized ethylene acid copolymer or other suit-
able extrudable polyolefin polymers or copolymers, as
ethylene acrylate copolymer or ethylene methyl acry-
late copolymer, or they may be composed of at least
50% of one of the first constituents and a correlative
percentage of another of the first constituents. The
outer layers 16, 16’ generally have a thickness of be-
tween 0.5 mils and 4.0 mils or more. The outer surfaces
of the outer layers 16, 16’ may be emulsion coated with
polyvinylidene chloride and then extrusion coated with
Nylon 6 and/or provided with additional functional
layers, such as paper, metal or other thermoplastic lay-
ers to provide the package 10 with such functional
characteristics as strength, rigidity, abrasion resistance,
gas and water vapor barriers, aesthetics and optical
properties, flex crack resistance and other properties
needed to contain, preserve and protect the contents of
the package 10.

The first and second inner sealant layers 18 and 18’
are composed of the same material and are selected
from a group of materials all of which are known to seal
well to themselves. Such materials include low density
polyethylene, linear low density polyethylene, ethylene
vinyl acetate copolymer, neutralized ethylene acid co-
polymer sold under the registered trademark SURLYN
by E. 1. du Pont De Nemours, or unneutralized ethylene
acid copolymers. Generally these layers have a thick-

ness of between 0.1 mils and 0.5 mils, preferably 0.2 mils
thick. |
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The tie layer 20 is selected to have a relatively low
peel strength when peelably bonded to either the first
outer layer 16 or the first inner sealant layer 18, as previ-
ously described. The thickness of the tie layer 20 should
be between 0.1 and 0.5 mils thick with 0.2 mils optimum
for most applications. It is generally comprised of a
combination of polybutylene and either ethylene vinyl
acetate copolymer, linear low density polyethylene,
neutralized ethylene acid copolymer or unneutralized
ethylene acid copolymer. The specific blends of the
above polymers, which will be discussed below, pro-
duce a tie layer 20 having optical clarity.

Careful selection of a tie layer 20 and its relative
affinity for adjacent layers predetermines between
which two adjacent layers, either the first outer layer 16
and the tie layer 20 or the first inner sealant layer 18 and
the tie layer 20, the peel will occur, thereby providing a
consistent failure mechanism. In other words, because
of the compositions of the respective first layers 16, 18
and 20, when the first and second inner sealant layers 18
and 18’ are heat sealed together, a bond is formed there-
between having a bond strength greater than the bond
between either the first outer layer 16 and the first tie
layer 20 or the first tie layer 20 and the first inner sealant
layer 18.

Specific examples of first and second package walls
. 12 and 14 and their respective layers will now be dis-
cussed. The outer layers 16 and 16’ may be comprised of
50% ethylene vinyl acetate copolymer (EVA) and 50%
linear low density polyethylene (LLDPE). The inner
sealant layers 18 and 18" may be composed of 100%
neutralized ethylene acid copolymer and the tie layer 20
composed of 88% EVA and 12% polybutylene (PB).
Alternatively, the outer layers 16 and 16’ may be com-
posed of 100% LLDPE the inner sealant layers 18 and
18’ of 100% neutralized ethylene acid copolymer and
the tie layer 20 of 88% LI.DPE and 129% PB. The first
and second package walls 12 and 14 may also include
outer layers 16, 16' comprised of 1009 EVA, inner
sealant layers 18 and 18’ of 100% LI.DPE and a tie
layer 20 of 85% EVA and 15% PB.

In each of the examples described, the composition of
the tie layer 20 is more similar to the composition of the
first outer layer 16 than it is to the first inner sealant
layer 18, therefore the bond strength between the first
outer layer 16 and the tie layer 20 is greater than the
bond strength between the tie layer 20 and the first
inner sealant layer 18. The bond between the second
inner sealant layer 18’ and the second outer layer 16’ is
also greater than the bond between the tie layer 20 and
the first inner sealant layer 18. The heat seal between
the first and second inner sealant layers 18, 18’ is at least
as great as the bond between any of the other two re-
spective adjacent layers of the first and second package
walls 12 and 14. Therefore, as indicated in FIG. 2, peel
failure is designed to occur between the first inner seal-
ant layer 18 and the tie layer 20 where the bond strength
1s the weakest. It has been found that generally a force
of between 600 and 1200 grams per inch width is re-
quired to achieve peel failure.

FIG. 3 illustrates an arrangement wherein the peel
fatlure is designed to occur between the first outer layer
16 and the tie layer 20. The outer layers 16 and 16’ in
that arrangement are composed of either 100% EV A or
50% EV A and 50% LLDPE. The inner sealant layers
18 and 18’ are comprised of 100% neutralized ethylene
acid copolymer and the tie layer 20 is composed of 85%
neutralized ethylene acid copolymer and 15% PB. The
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bond strength between the first inner sealant layer 18
and the tie layer 20 is greater than the bond strength
between the tie layer 20 and the first outer layer 16 and
hence peel failure occurs between the first outer layer
16 and tie layer 20.

While the embodiments described above define layers

composed of specific percentages of each material, it is
understood that these percentages are not absolute and
may vary within a predetermined range. For example,
while the tie layer 20 is described in one embodiment as
being composed of 12% polybutylene and in another
embodiment as being composed of 15% polybutylene,
the actual percentage of polybutylene in the tie layer 20
may range from between 5% and 30% and still be effec-
tive in determining the point of peel failure. The higher
the content of polybutylene in the tie layer 20, the lower .
the peel failure value, that is, the stronger the bond
strength of the tie layer 20. The bond strength is modi-
fied by the percentage of polybutylene therein.
An alternate embodiment of an easy open package is
llustrated in FIGS. 4 and §. This embodiment is identi-
cal to the preferred embodiment described above and
illustrated in FIGS. 1 and 2, except that there is no
second outer layer 16’ in the second package wall 14.
Only the second inner sealant layer 18’ is provided. As
described above, peel failure may occur between the
first inner sealant layer 18 and the tie layer 20, as indi-
cated in FIG. §, or it may occur between the tie layer 20
and the first outer layer 16, depending on the composi-
tion of the layers of the first package wall 12.

Yet another embodiment is illustrated in FIGS. 6 and
7. This embodiment is identical to the preferred embodi-
ment in all respects except that a second tie layer 20’ is
disposed between the second inner sealant layer 18’ and

‘the second outer layer 16’ and is peelably bonded to one

and permanently bonded to the other in the same man-
ner as previously described for the first package wall 12.
This embodiment is generally indicative of a single web
package wherein the first package wall 12 is folded over
to form the second package wall 14. In such an arrange-
ment, since the package walls 12 and 14 are identical, it
1s apparent that, depending on the composition of the
layers, peel may occur either between the first outer
layer 16 and the first tie layer 20 or between the first tie
layer 20 and the first inner sealant layer 18, or in the
alternative, either between the second outer layer 16’
and the second tie layer 20’ or between the second-tie
layer 20° and the second inner sealant layer 18', as
shown in FIG. 7. In such an arrangement, it can not be
predetermined in which package wall 12 or 14 the peel
failure will occur and for this reason, this embodiment is
least preferred to the other two. It is understood, how-
ever, that a two web package may also be provided
having a first package wall comprising a first outer
layer, a first inner sealant layer, and a first tie layer
disposed therebetween, and a second package wall
comprised of a second outer layer, a second inner seal-
ant layer and a second tie layer disposed therebetween,
wherein the second tie layer is composed of material
different from the first tie layer. This would permit
predetermination of the package wall in which peel
failure would occur.

Thus, it has been shown that the present invention
provides an easy open package wherein the point of
peel failure may be predetermined by careful selection
of each of the adjacent layers of the package walls.

Various embodiments of the invention have been
particularly shown and described in connection with



4,944,409

S

the illustrated embodiment of the invention, however, it
must be understood that these particular arrangements
merely illustrate and that the invention is to be given its
fullest interpretation within the terms of the appended
claims.

What is claimed is:

1. An easy open package adapted to be heat sealed to
a closed condition to contain and protect product dis-
posed therein, but which is readily openable by applica-
tion of force, said package including a first package wall
having a first thermoplastic polymeric film construction
comprising a first outer layer, a first inner sealant layer
of polymer and a first tie layer disposed between said
first outer layer and said first inner sealant layer, said tie
layer comprising a combination of polybutylene and
one other constituent and being peelably bonded to one
of either said first outer layer or said first inner sealant
layer and being permanently bonded to the outer layer
to which said tie layer i1s not peelably bonded, a second
package wall joined at a portion of its perimeter to said
first package wall, said second package wall having a
second thermoplastic polymeric film construction with
a second inner sealant layer of the same polymer as, and
disposed adjacent to, said first inner sealant layer of said
first film construction, whereby when said first inner
sealant layer of said first film construction is heat sealed
to said adjacent second inner sealant layer of said sec-
ond film construction along a heat seal, a bond is formed
between said inner sealant layers having greater bond
strength than the peelable bond between said tie layer
and said one layer of said first film construction to
which said tie layer is peelably bonded such that upon
application of force to open said package, the first and
second inner sealant layers will remain bonded together
and opening will take place between the peelably
bonded layers at said heat seal.

2. The easy open package of claim 1 wherein said first
outer layer of said first package wall is selected from the
group consisting of ethylene vinyl acetate copolymer,
linear low density polyethylene, ethylene ethyl acrylate
copolymer, ethylene methyl acrylate copolymer, neu-
tralized ethylene acid copolymer, or low density poly-
ethylene. | |

3. The easy open package of claim 1 wherein said first
inner sealant layer of said first package wall is selected
from the group consisting of ethylene acid copolymer,
linear low density polyethylene, low density polyethyl-
ene or ethylene vinyl acetate copolymer.

4. The easy open package of claim 1 wherein said one
other constituent of said tie layer is selected from the
group consisting of ethylene vinyl acetate copolymer,
ethylene acid copolymer and linear low density poly-
ethylene.

5. The easy open package of claim 1 wherein said first
tie layer is permanently bonded to said first outer layer
and peelably bonded to said first inner sealant layer, said
first tie layer consisting of said other constituent and
between 5 and 30% polybutylene and wherein said first
outer layer consists entirely of said other constituent.

6. The easy open package of claim 1 wherein said first
tie layer is permanently bonded to said first outer layer
and peelably bonded to said first inner sealant layer, said
first tie layer consisting of said other constituent and
between 5 and 30% polybutylene and wherein said first
outer layer consists of at least 50% of said other constit-
uent and correlative percentage of a third constituent.

10
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7. The easy open package of claim 1 wherein said first
tie layer is permanently bonded to said first inner sealant
layer and peelably bonded to said first outer layer, said
first tie layer consisting of said other constituent and
between 5 and 30% polybutylene and wherein said first
inner sealant layer consists entirely of said other constit-
uent.

8. The easy open package of claim 1 wherein said first
tie layer is permanently bonded to said first inner sealant
layer and peelably bonded to said first outer layer, said
first tie layer consisting of said other constituent and
between 5 and 30% polybutylene and wherein said first
inner sealant layer consists of at least 50% of said other
constituent and a correlative percentage of a third con-
stituent.

9. The easy open package of claim 1 wherein said first

“outer layer is comprised of 50% ethylene vinyl acetate

- copolymer and 50% linear low density polyethylene,
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said first inner sealant layer is comprised of substantially
100% neutralized ethylene acid copolymer and said first
tie layer is comprised of 88% ethylene vinyl acetate
copolymer and 12% polybutylene.

10. The easy open package of claim 1 wherein said
first outer layer is comprised of substantially 100%
ethylene vinyl acetate copolymer, said first inner sealant
layer 1s comprised of substantially 100% neutralized
ethylene acid copolymer and said first tie layer is com-
prised of 85% neutralized ethylene acid copolymer and
15% polybutylene.

11. The easy open package of claim 1 wherein said
first outer layer is comprised of 50% ethylene vinyl
acetate copolymer and 50% linear low density polyeth-
ylene, said first inner sealant layer is comprised of sub-
stantially 100% neutralized ethylene acid copolymer
and said first tie layer is comprised of 85% neutralized
ethylene acid copolymer and 15% polybutylene.

12. The easy open package of claim 1 wherein said
first outer layer is comprised of substantially 100%
linear low density polyethylene, said first inner sealant
layer is comprised of substantially 1009% neutralized
ethylene acid copolymer and said first tie layer is com-
prised of 88% linear low density polyethylene and 12%
polybutylene.

13. The easy open package of claim 1 wherein said
first outer layer is comprised of substantially 100%
ethylene vinyl acetate copolymer, said first inner sealant
layer is comprised of substantially 1009 linear low
density polyethylene and said first tie layer is comprised
of 85% ethylene vinyl acetate copolymer and 15%
polybutylene. |

14. The easy open package of claim 1 wherein said
second package wall includes a second outer layer adja-
cent t0 and disposed exteriorly of said second inner
sealant layer. )

15. The easy open package of claim 14 wherein said
second package wall includes a second tie layer dis-
posed between said second outer layer and said second
inner sealant layer.

16. The easy open package of claim 1§ wherein said
second tie layer 1s peelably bonded to one of either said
second outer layer or said second inner sealant layer
and permanently bonded to the other of said second
outer layer or said second inner sealant layer.

17. The easy open package of claim 15 wherein said
second tie layer is permanently bonded both to said

second outer layer and to said second inner sealant

layer.
* %X ¥ % Xk
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